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Abstract 
Beginning in the late 1990s, reforms were initiated in the R&D Programs for the Electricity Sector coordinated by ANEEL 
(Brazil's National Electric Energy Regulatory Agency created in 1996 to regulate and oversee the electricity sector). More 
emphasis was given to the commercialization of successful R&D projects. In this environment, a joint project for 
collaboration between the Innovation Management Center of a public university and a utility company in the electricity 
distribution sector was started in 2008, with the purpose of developing a methodology for management of R&D,I for the 
utility company. What emerged as a result was a methodology for the management of R&D, I that includes the following: 
changes in organizational structure; systematic training programs in R&D,I, the dissemination of the goals and results of the 
company and new channels and processes to improve the interaction between the internal and external partners in R&D,I. 
© 2012 The Authors. Published by Elsevier B.V.  
Selection and/or peer-review under responsibility of Institut Teknologi Bandung 
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1. Introduction 
Since the middle of the 1990s, the operating model for the Brazilian energy sector has consisted of a state 
regulatory agency, ANEEL – The National Electric Energy Regulatory Agency – and private sector concession 
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holders in the Generation, Transmission and Distribution segments.  The private sector companies are, for the 
most part, controlled by foreign investors. The concession contracts contained requirements with regard to the 
services provided, expansion of the system, investments in energy efficiency and projects for research and 
development. The regulatory activities carried out by the government agency governed the behavior of the energy 
utility companies and monitored the execution of the agreed requirements. One of the clauses in the concession 
contracts refers to investments in research and development activities. The concessionaires (utilities) were 
required to invest a given percentage of their net operating income in research and development projects that were 
formulated according to the standards set forth by ANEEL and contained in the Manual for Ecological Research 
and Development Programs For the Electric Energy Sector. These resources began to be used in 1998. Approval 
for the projects by the National Electric Energy Regulatory Agency - ANEEL in which the investments were 
made was required.  (Renault et al, 2007; Alves et al, 2011). 
Recently ANEEL began a revision and reformulation of its R&D program that led to the publication of its new 
Manual for Ecological Research and Development Programs for the Electric Energy Sector, published in May 
2008. The revised Manual contained significant changes in the previous regulations, and began to deal explicitly 
with the commercialization of the results of the R&D projects, giving emphasis to the search for innovation and 
the possibilities for partnerships with other concession holders, the scientific and technological community as 
well as consulting firms and manufacturers of machinery and equipment. (ANEEL, 2008). 
The attempt has not been entirely successful. Despite the recommendations of the regulatory agency – ANEEL 
- various studies have shown that current R&D management practices adopted by large part of the electric energy 
sector do not promote the optimization and alignment of R&D with the objectives of the utility concessionaires or 
contribute to the technological development of the sector.  
Quadros et al (2011) argue that this is because the desire to comply quickly with the ANEEL contractual 
requirements, combined with the lack of experience of most companies in carrying out R&D activities and 
projects, led to the creation of a structure of implementation and management of R&D that does not promote this 
optimization and alignment. 
Over the first nine years of the ANEEL R&D program, it was found that the R&D projects developed by the 
utilities were primarily low cost, short term, applied research projects that were not much concerned with market 
integration, and that little knowledge and technological progress was generated in these processes. 
(Pompermayer, 2011). The success of these R&D projects was measured by the quantity and quality of articles 
published in professional journals, the number of presentations at technical and scientific events and publications 
in Conference Annals. In an analysis of the results of R&D program of a major energy generation and 
transmission utility in this nine year period, Almeida (2008) showed that 230 technical and scientific papers were 
produced with a ratio of 4.4 publications per project completed.  
The results of a survey of R&D of companies operating in the areas of electric power generation, transmission 
and distribution indicate that investments in R&D projects were more oriented to meeting the legal requirements 
than to the production of results that could have a positive impact on society or a strategic outcome for 
organizations. The projects meet the internal demands of the companies and their operational needs, with little 
consideration given to factors such as improving performance or the generation of new products, services or 
businesses. These results allow us to conclude that innovation has not been integrated into the competitive 
strategy of companies in the sector. (Quandt, 2008) 
The utility companies began to feel the need to adopt a management model for R&D,I which favors the 
alignment and integration of R&D management models with their strategic objectives, as well as the strategic 
objectives postulated by the regulatory agency ANEEL.  
In this context, an agreement for collaboration between the Center for Innovation Management at a public 
university (hereinafter referred to by the acronym MIC) and an electric energy distribution company (hereinafter 
referred to as Company Y), both in the state of Rio de Janeiro, was signed in 2008 with the objective of 
developing a methodology for the management of R&D, I for Company Y. 
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This paper presents the results of this collaboration project that resulted in the creation of a methodology for 
innovation management for Company Y, designed to provide a structure and tools for managerial support, 
including strategic guidelines and assistance in the construction of projects in securing R&D,I funding. 
The paper is organized into four parts, including the introduction. In the next section the specifics for R&D, I 
in the electricity distribution utilities are presented, with an analysis of current legislation related to R&D in the 
electricity sector, and identifies the potentials and limitations of the creation of new businesses based on the 
results of surveys carried out as part of the R&D of company Y  
The third section presents the Methodology, the ultimate objective of the project.  In other words  a 
methodology for innovation management and its constituent elements: an organizational structure, activities for 
training innovation management and an operational model. The paper concludes with some final observations by 
the authors, presented in the fourth section. 
2. Specific characteristics of the management of R&D, I for company Y, an electric energy distributing 
company
The first step in the collaboration between the Center for the Management of Innovation and Company Y, was 
the preparation of an extensive analysis of the specific characteristics of R&D, I management in electric energy 
distribution utilities with particular attention to R&D, I management in Company Y. (Barreto Neto et al, 2007; 
Renault et al, 2008). 
Company Y, an electric power distribution company, must comply with the legal requirements and is subject 
to the regulation of the Brazilian electricity sector, based on law 8.987/1995 (BRAZIL, 2012), which governs the 
granting of public services and establishes the subsequent standards and regulations for ANEEL, the regulatory 
agency for the Brazilian electricity sector, in particular with regard to investments in R&D. 
As provided for in article 6 of law 8.987/1995 (BRAZIL,2012), any grant or permission to provide public 
service requires the concessionaire to provide adequate service to meet the needs of users, with the conditions of 
regularity, confidently, efficiency, safety, general coverage using modern technology and courtesy in providing 
this service as well as offering reasonable rates. The law is understood to require the use of the modern 
techniques, equipment and the installations necessary to provide an adequate supply of electric power and it is the 
responsibility of the agency granting the license to regulate and monitor the provision of services, in an effort to 
assure the quality of these services and encourage improvements in productivity, protection of the environment 
and competition. These are, therefore, important responsibilities that demand ongoing investments in research 
and development in view of the challenges (scientific, technological and market) inherent in the provision of 
public services, and particularly in the electric energy sector. These regulations must be followed by all agents in 
the electric energy sector regardless of the segment in which they operate (generation, transmission or 
distribution). (Pompermayer, 2011). 
Reflecting on the concept of “the use of modern technology”, ANEEL set the legal determinations of the 
obligation of the utilities in the electricity sector to invest a percentage of their net operating revenues in R&D 
projects and prepared the Manual Of the Research and Technological Development for the Electric Energy Sector 
that was most recently updated in 2008. (ANEEL 2008). 
According to the manual, the regulatory agency for the electricity sector (ANEEL) hopes that compliance with 
this legal obligation either on the part of the utility companies through R&D projects that are “guided by the 
search for innovations to confront the ecological and market challenges that face companies in the electric energy 
sector,” and that these will lead to “improvements in the performance of organizations and in the lives of the 
people they serve.” In other words, R&D projects should provide results that translate into benefits for the 
company, for the electricity sector as a whole and for society in general. 
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With the objective of providing and facilitating a complete cycle of the chain of innovation, the Manual 
encourages the formation of partnerships, specifying that “the projects may be developed by the Companies 
themselves, cooperatively with two or more utility companies, with public or private teaching and/or research 
institutions, as well as consulting companies and manufacturers of materials and equipment. The latter 
organizations should act as a partner institution.” Moreover, the Manual encourages the formation of 
“[partnership] initiatives with the necessary scale to develop the knowledge and transform good ideas, successful 
laboratory experiments and sophisticated mathematical models into practical results.” 
It is in this same spirit that the Manual deals with the protection of property rights on the products generated in 
the R&D projects, and with the encouragement for their marketing and sales, especially for patents for 
inventions, patents on the utility model and the registration of industrial designs and software. The Manual also 
says that the industrial property rights of the results of R&D projects should be protected and the distribution of 
revenues from the sale of these results should be negotiated between the organizations involved in the execution 
of the project, according to established legislation, which would then be identified as depositors with regard to 
the protection of property. 
Returning to consider Company Y, the distributing company, on the one hand investments in R&D projects 
that generate innovations and contribute to the operational excellence of the company would be extremely 
important, on the other hand, taking into account its most important tangible fixed asset, its distribution network, 
it is also important for Company Y to invest in R&D projects that generate innovations in materials and 
components, making it possible to increase the efficiency in the use of this asset, innovations that reduce the cost 
of operational maintenance, or increase the working life of the system, or even those that reduce the cycle of 
services or commercial or emergency service. 
In principle there would seem to be a perfect match between the ANEEL aspirations expressed in the Manual, 
and the R&D  projects that contribute to upgrading the technology in the electricity sector with the aspirations of 
Company Y, and the search for sources of income other than those derived from this tradition of electric power. 
It is possible to imagine Company Y adopting a model of behavior in the style of “Open Innovation” 
(Chesbrough, 2003), with the sale of the results of its research and development projects turning into an 
additional source of income for the company itself, with the distribution of this income being negotiated with 
other organizations involved in the project, as the manual suggests. 
But because Company Y is a utility company providing a public service, it is also subject to the principle of 
the  “moderated tariffs” as expressed in the Concessions Law, according to which the concessionaire, if it obtains 
income from other sources not related to its specific business activity (generation, transmission and distribution) 
should share with society any income that is received through a tariff revision (Tariff Modification). This 
principle is reaffirmed by ANEEL, which says that possible gains from royalties – income that is not derived 
from the distribution of electric energy – should contribute to the “moderated tariff” (ANEEL, 2007) Technical 
Note 352/2007–SRE/ ANEEL, December 12 2007, Page 3). 
The decision to invest in research and develop projects with the possibility of the subsequent sale of the results 
should, of course, take into consideration the implications for the results on the level of tariffs. Note that 
Company Y could opt to invest in research and development projects whose results are spread throughout the 
electricity sector but which do not provide financial returns resulting from the sale of the results of the project. 
It could be argued that innovations in materials and components or equipment will result in greater efficiency 
in the utilization of the distribution network that is Company Y’s most important asset, a result that in and of 
itself justifies carrying out research and development projects.  This is true even though, once introduced to the 
market, these innovations would immediately be available to any other distributors without resulting in a specific 
advantage or differential for Company Y. 
The decision to sell the results of R&D that has as a counterpoint in tariff revisions also requires a deeper 
understanding of how the gains from sale of results can result in losses from a reduction in tariffs. 
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All in all, the choices mentioned above will require a better awareness of the possibilities and limits related to 
the appropriation of results from R&D on the part of Company Y, a fact that becomes even more apparent when 
the concession agreement established with Company Y, currently in effect is taken into account. The Concession 
Contract says that while revenues that are unrelated to the conduct of its specific business should be partially 
shared with society (via tariff revisions), it does not specify the amount that should be shared with society. 
The Center for Management of Innovation (MIC) had initially considered incorporating a structure of support 
that would systematically guide the analysis of market potential and the viability of creating new businesses 
based on the results of R&D,I, into the methodology for managing innovation in Company Y. 
    
3. A proposal for a methodology for innovation management by Company Y 
3.1. Preliminary points 
Driven by the requirement for investments in R&D imposed by ANEEL, the regulatory agency in charge of 
the Brazilian electric energy sector, the utility companies felt obliged to find a way to improve the management 
of these funds. 
It was with this in mind that Company Y entered into a partnership with the Center for Innovation 
Management of (MIC) and began to develop a number of actions, including:  
x The implementation of the INOVA Program to encourage employees to propose innovations and take 
advantage of the innovations suggested by their colleagues at Company Y and its parent company. Using a 
software access via the Internet, all of the ideas (proposed and approved) could be view of other employees 
and all of the companies belonging to the same parent company that adhered to the program. 
x Conducting internal training sessions on concepts and techniques related to entrepreneurship and innovation, 
to compare groups of employees for the preparation of proposals and evaluation of the feasibility of other 
proposals. 
x Holding annual seminars on research and development to keep employees and the companies extra partners 
(universities scientific and technological institutions and technology-based companies) of the objectives and 
results of research and development, encouraging and directing new research in the Volvo projects. 
x Implementation of innovative projects through the Energy Efficiency Program (PEE), such as, for example, 
ECOAMPLA – Exchanging Waste for Energy Bonuses. 
Given the complexity of managing research, development and innovation projects arising principally from the 
new requirements imposed by ANEEL, and expressed in the new Manual For Research and Technological 
Development, Company Y felt the need to integrate and systematize its activities related to innovation, research 
and development, and in 2008 signed a new cooperation agreement with the Center for Innovation Management 
(MIC), with the development of an innovation management methodology. 
3.2. Methodology 
Based on a survey of current and potential partners, processes and results of innovation in the company, the 
sources of finance and pertinent legislation, a methodology was developed for innovation management designed 
to systematize the essential activities in the cycle of innovation at Company Y. 
The perspective used in the development of this methodology was a contingency approach for the 
management of innovation that encourages company to adapt their innovation management practices to their 
organizational and social contexts (Ortt & Duin, 2008). 
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The information management methodology was designed to provide a structure and tools for management 
support, including strategic guidance, advice on the preparation of projects and funding proposals for R&D,I 
activities. 
It was initially thought that the methodology should include structural support to help with an analysis of 
potential marketability and the feasibility by creating new businesses based on the results of R&D,I. This idea 
was discussed with the internal stakeholders of Company Y. Using the concept of Resources, Processes and 
Values (RPV) (Christensen & Rynor, 2003), the results showed that there were insufficient RPV in Company Y 
to support the implementation of this support structure, which is consistent with the observation made in the 
previous section, that there are not yet any clear and well-defined rules about the ultimate ownership of the 
results of R&D,I. 
 The methodology developed includes changes in the organizational structure, training activities and the 
dissemination of methods, objectives, and results in R&D,I and provides an operating model. The structure of an 
operating model, CAPI (Registration and Evaluation of Proposed  Innovation) software was developed for this 
project that offers support for the processes of construction, evaluation, selection and orientation for the viability 
of R&D,I projects. The model organizes the interaction of partners in the creation of innovation proposals aligned 
with the strategic priorities and the requirements from funding sources. 
The components of the methodology for innovation management are: a structural matrix for innovation 
management, innovation training and an operating model. 
A. Structural matrix 
The organizational structure for innovation in Company Y evolved into a matrix to allow the culture of 
innovation to permeate all areas of the company. In this structure new roles were defined and assigned to new 
participants in the innovation process: Innovation Managers, Innovation Consultants, Internal Sponsors, External 
Sponsors. 
x Innovation Managers ¬ the managers are directly subordinate to the manager of innovation and energy 
efficiency. They manage existing projects in the four principal centers for promotion and management of 
innovation: the R&D Center, INOVA, the Energy Efficiency Program - PEE, and the Innovative Business 
Center). The innovation managers are responsible for: a) monitoring and keeping current on the legal structure 
that regulates the activities of R&D,I and the sources of funding available for financing the stages in the cycle 
of innovation; b) identifying and establishing relationships with potential R&D,I partners (research groups, 
technology-based companies, etc.); c) identifying potential innovation consultants and support their education 
and training; d) providing the tools for the dissemination of knowledge about innovation (process, results, 
sources of funding, legalization etc.) for the employees; e) providing employees and external partners in the 
preparation of proposals with guidance; f) conducting the process of evaluation of potential proposals and 
referring them to one of the programs: R&D, INOVA, or Energy Efficiency and/or for funding from other 
sources (public tenders, financing lines etc.); g) managing approved projects; and h) identifying possibilities 
and provide the necessary conditions for the generation of innovative businesses (new sources of income) 
based on the proposals and the results of the innovation projects. 
x Innovation Consultants - currently there are 30 employees that have various areas of expertise (information 
technology, occupational health and safety, network maintenance, communication, sales, etc.) receiving 
training in innovation management, principally in the areas of strategy, preparation of proposals/projects and 
funding. The consultants continue to work in their operational areas, with each responding to his or her 
manager. However they are simultaneously acting as facilitators in the innovation process. As innovation 
consultants, their responsibilities include the following: a) identifying constraints and the improvement of the 
overall performance of Company Y; b) identifying opportunities for innovation and products/services and 
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processes; c) identifying and establishing relationships with potential R&D, I partners in their areas of 
expertise (companies, research groups, etc.); d) motivating and guiding other employees in their operational 
areas to participate in a), b) and c) above; e) acting as an evaluator and consultant in the creation of 
proposal/projects for R&D,I prepared by internal sponsors (employees) and external sponsors (companies, 
research groups, etc.); f) using their technical and relationship expertise to support innovation managers in 
managing R&D,I projects that have been approved. 
x Internal Sponsors – all of the employees of Company Y are potential contributors to the innovation process. 
This practice has been simulated using the Company Y INOVA program, begun in 2003. The company uses 
incentives (financial rewards and recognition based on merit) for the consultants and other employees 
responsible for the innovations that are implemented. Since 2009, the corporate system, called NOVARE, has 
been increasingly used by all the companies owned by the parent company around the world. The ideas 
registered by the employees gain visibility for the parent company. This creates an opportunity to evaluate, 
and in some cases, develop and apply the ideas that have emerged in other companies in the group even before 
the architects of the innovation are able to do so. However, this also creates the risk of losing the opportunity 
to protect the ideas that were suggested in Company Y. 
The operating model developed for this project included, therefore, a new channel - the CAPI system for the 
registration evaluation of innovation proposals. The employees of Company Y and invited partners in R&D,I 
projects are given access to this channel. During the construction phase of the proposal, only the sponsors are 
given access, and in the evaluation stage, access is restricted to sponsors and evaluators (managers and 
innovation consultants). The ideas are only forwarded to NOVARE if this is considered to be the appropriate 
channel and the right time to register the development of the idea. The flow of construction and evaluation of 
proposals is defined in the operating model that is part of the methodology. 
External Sponsors -  these are companies, institutes of technology, university research organizations among 
others that are acting, or have an interest in acting, as partners of Company Y in R&D,I projects.  The initial base 
of users registered as external sponsors are institutions that are already R&D partners. The base can be expanded 
once the managers and innovation consultants assume the responsibility to raise technological challenges, and 
identify, invite and register potential partners in the R&D project to be undertaken to overcome these challenges. 
In addition, a non-user of the system may complete a free registration request for analysis by the managers, who 
will then verify the interest of Company Y in registering this new user. 
B. Innovation Training 
The methodology organizes the activities related to the training of employees and partners for the construction 
of innovation proposals allied with the strategic priorities and the requirements of the funding sources. 
The strategy for the dissemination of technology adopted by the project was based on documentation, 
meetings and training sessions. In addition to the biannual reports provided for and presented in meetings 
between the MIC teams and Company Y, three courses were given, each lasting 20 hours, to impart the 
methodologies to the teams from Company Y and partners in R&D, I. 
The training in innovation methodology at Company Y includes topics such as: construction of R&D and 
Innovation projects; funding, strategic priorities for Company Y; an analysis of the market potential and the 
possibilities for creating new businesses based on the results of R&D, I. Training included registering and 
training in the use of the methodology support system (CAPI), and was offered to internal innovation consultants 
as well as to companies in scientific and technological institutions that were identified as current or potential 
partners in R&D, I. 
 Activities were also structured that would be continued by the team from Company Y such as: 
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x Annual training for new partners identified and annual and revisions of the base of internal innovation 
consultants; 
x An annual seminar to disseminate the results and strategic priorities for innovation;  
x A system to advise the registered base of potential R&D partners (internal R&D consultants and external 
partners) about upgrades of the CAPI system (new sources of funding, revisions of strategic priorities, etc.).  
C. Operating Model 
The operating model has the following principle objectives: 
x To promote and guide the development of innovation in line with the strategic priorities of Company Y. 
x To guide the preparation of ANEEL R&D projects or developing proposals for securing funding from 
agencies and through public notices. 
 Taking into account the structure of the area of Innovation and Energy Efficiency, the new model will provide 
support to managers in carrying out the following processes:  
x Communicate the strategic  priorities and guidelines  to possible  sponsors (employees, technology companies, 
research groups, etc.) of the projects for Company Y, through training and software supported communication.  
x Initial evaluation of the strategic alignment of the project proposals received.  
x Selection and referral of proposals to be evaluated by internal experts.  
x Evaluation of the potential and referral of the proposals to one of the following programs: R&D, INOVA or 
Energy Efficiency.  
x Evaluation of the potential and assist the sponsor in obtaining funding from other sources (public notices, lines 
of financing, etc.). 
 The contributions from software come from three functions:  
x Facilitating collaborative process – The software supports the processes of the construction, evaluation and 
referral of proposals. The interaction between managers and innovation consultants at Company Y, and 
internal or external sponsors for the construction of proposals and identification of appropriate sources of 
funding. This collaborative process is facilitated by the use of CAPI (Registration And Evaluation of 
Innovation Proposals System) software that was developed as part of the methodology. 
x Raising Issues - provide guidelines for qualitative reflections about the strategic direction of the proposals and 
the possibilities for funding.  
x Explanatory Links - facilitate the access and application of theoretical concepts, understanding of the 
regulations governing various financing programs and the awareness of the strategic priorities Company Y, 
Improving the quality of proposals.  
x Compilation of Information – allow an assessment of the characteristics of the projects of all R&D,I proposals 
including those rejected and those approved as well as those underway in Company Y, in support of the 
planning and management of the R&D,I area.  
4. Conclusions 
The principal objective of the project presented in this paper was the design of a methodology, including the 
operating model for the management of innovation for Company Y, along with the intermediate objectives cited 
above.  In the first phase of the project the structure, processes and results from innovation for the company were 
reviewed. Surveys were carried out to identify alternative sources of funding for the different stages of innovation 
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process and the legal structure related to the capitalization of knowledge generated based on R&D,I projects were 
examined. 
The evaluation and the realization of adjustments in the methodology were provided in stages II and III of the 
project. The modifications in the methodology occurred as a means of achieving the following two intermediate 
objectives: identifying and organizing the process of identification and funding sources available for innovation; 
and developing an operating model for interaction with partners in R&D,I projects. 
 The methodology developed includes modifications in the organizational structure related to R&D,I activities, 
a systematic model for innovation training, the operating model, supported by the CAPI (Registration And 
Evaluation of Innovation Proposals System), which systemizes the processes of interaction with partners for the 
construction of innovation proposals. With the new methodology, Company Y will be able to be more dynamic 
and aggressive in the construction, selection and development of proposals for innovations aligned with the 
strategic priorities of the company as well as with the requirements of the funding sources. 
 Changes in the organizational structure of innovation management include a proposal to create a new Center 
for Business Innovators. As the structure and processes of research and development and innovation matures 
through the implementation of the methodology developed in this project, the conditions for the development of a 
complementary methodology will be discovered. This will allow the consolidation of the processes and the 
structure of support that can systematically guide the analysis of market potential and the viability of the creation 
of innovative businesses based on the results of R&D,I. We propose that a complimentary methodology be 
developed to provide guidelines for Company Y in dealing with the following issues: consolidation of a structure 
for identifying market opportunities for the solutions developed through R&D,I projects at the company; the 
development of a novel of participation of the company in these innovative businesses and the systematization of 
resources, processes and values that can help to exploring the growth of these innovative businesses. 
 The methodology organizes the interaction with partners to build innovation proposals. This assures that the 
proposals are aligned both to the strategic priorities of the company and to the requirements of funding sources. 
The systematization created by this methodology functions as an institutional framework that is conducive to 
more projects with higher technological content and effective potential for market integration. 
Future research should address public policy issues. The most recent R&D, I legislation, as defined by 
ANEEL, seems to offer opportunities related to the way companies can recognize profit from innovation. 
Therefore, it would appear to promote innovations that are oriented towards the improvement of the companies’ 
processes. This would allow companies to increase profits by reducing their operating costs. So far, however, the 
creation of new sources of revenue from innovation of products and processes seems to be much less advanced. 
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